The well-known problem with the fatigue lifetime assessment of non-Gaussian loading signals with the use of spectral method has been presented in the paper. A correction factors that transform the non-Gaussian signal into an equivalent Gaussian signal proposed by Bracessi et al. (2009) 
INTRODUCTION
Fatigue life assessment is an important issue nowadays, and is strongly related with the reliability of components. It gains importance if we are dealing with random loading conditions or vibrations (Benasciutti et al. 2006 (Benasciutti et al. , 2010 (Benasciutti et al. , 2013 . Some scientists have noticed that most stochastic natural forces as e.g. the wind or sea waves have a Gaussian distribution. When we try to record real life stress histories, they usually have also an almost ideal Gaussian characteristic. For the purpose of calculations we assume that the almost ideal signals are Gaussian. It doesn't affect the calculations if we filter the histories correctly (Pawliczek and Kluger 2013) . We are dealing with serious issues when we are working with signals that are not nearly Gaussian and we have to calculate the fatigue life. There are some fresh solutions related to that problem presented by Bracessi et al (2009) or Sedlmair (2013, 2015) . The solutions have the intention to either correct the Gaussian damage degree or to filter the nonGaussian signal into an equivalent Gaussian signal (when it comes to statistical information) with the use of correction factors. We can assess the life interval of a structural component related to its fatigue with the use of either standard stand tests or computation methods. These methods can be divided into two groups defined in the time domain which are based on cycle counting procedures, or those defined in the frequency domain which are using the statistic information of the load. That are so called spectral methods. They use the power spectral density (PSD) to describe the stress amplitudes. The spectral method for fatigue life assessment has many advantages such as the computation time. But the main drawback consists in calculation methods applied in the case of a non-Gaussian random loads. It works perfectly on signals with Gaussian load characteristic, but when we try to calculate non-Gaussian characteristics we often obtain fatigue lives that are overestimated a few times. The paper deals with fatigue life assessment of the 10HNAP steel under nonGaussian loading condition with and without the influence of the mean stress effect. To compensate the mean stress effect a procedure proposed by Böhm (2012, 2015) has been used. The non-Gaussianity of a signal has been corrected by the correction factor by Braccesi et al (2009) . The fatigue lives estimated on the basis of combination of spectral method and the Dirlik model have been compared with results obtained when the rainflow cycle counting method and experimental data were applied. Damage accumulation for both cases has been calculated with the use of the Palmgren-Miner hypothesis.
FATIGUE STAND TESTS
The fatigue stand tests have been performed by Łagoda for the 10HNAP steel. Basic material constants can be found in the paper by Łagoda et al. (2001) and are presented in Tab. 1. The samples were tested on the fatigue test stand SHM250 for random tension-compression. A signal has been generated that has a non-Gaussian probability distribution with four dominating frequencies for the case of zero mean stress and non-zero mean stress. The tests with non zero mean stress have been performed for a large influence of the negative stress value. The Probability distribution function of the signal has been presented in Fig. 1 . The rainflow matrix of the stress history has been presented in Fig. 2 . 
Tab. 1. Mechanical properties of 10HNAP steel

FATIGUE LIFE CALCULATION
The fatigue life has been calculated with the use of spectral method with the Dirlik model and with the cycle counting method with the use of rainflow cycle counting procedure. The mean stress effect has been compensated with the use of the procedure proposed by Niesłony and Böhm. This one is based on the transformation of a zero mean stress PSD with a correction factor according to the equation:
where: ( ) is the PSD function of a centered stress course, is the frequency, is the mean stress correction factor according to a used compensation model, which can be defined exemplary as KG for the Gerber mean stress compensation model as:
where: -mean value of the stress course, -ultimate tensile strength.
The transformed PSD is used to calculate its first five moments :
that are needed to calculate the probability distribution function (PDF). We can find many proposals in the literature that are used for the PDF calculations. These solutions have found their place in certain areas of the industry: For the marine industry: Rice (1944) PDF:
where: -variance, and can be calculated with the use of spectral moments :
and the function erf( ) is the error function of stress signal value finding in [0,u] interval:
Chadbury and Dover (1985) have used the Rice formula and proposed the weighted amplitude PDF:
where  is the gamma function. 
We can also find universal solutions: By Rayleigh (Bendat 1964 ):
and later deviation of Rayleigh's formula by Bendat (1964) :
). 
where , , are factors described as:
= { 1.1; < 0.9 1.1 + 9( − 0,9); ≥ 0,9
Benassciutti and Tovo (2005) proposed a direct damage function:
where: and are constants from the Basquin curve, is weight function dependant from the PSD, is calculated with the formula:
Lutes and Sarkani (1996): 
A plot of some of these functions has been presented in Fig.3 . Fig. 3 . Chosen probability distribution function shapes for random data in comparison with rainflow amplitude distribution Fatigue life is calculated using the selected hypotheses of fatigue damage accumulation, e.g. for a linear Palmgren-Miner hypothesis with the amplitude below the fatigue limit we obtain:
where [ ] is the expected number of peaks, and nonGaussianity is corrected with a corrective factor according to Braccesi 
where -slope of Wöhler curve, -kurtosis and -skewness (asymmetry of PDF).
RESULTS AND DISCUSSION
The calculation of fatigue lifetime has been performed with three calculation methods according to rainflow cycle counting method and with the use of Dirlik's model for spectral method. For the case of non-zero mean stress all methods used the Gerber mean stress compensation model. Calculations according to spectral method have been modified with a corrective coefficient. The obtained power spectrum density has been presented in 
CONCLUSIONS AND OBSERVATIONS
The fatigue lifetime assessment for the case of non-Gaussian loading histories with four dominating frequencies gives satisfied results after the use of the corrective factor . It is possible to use the correction coefficient for such loading cases. It can be awaited that this method will be possible to use for such loading cases. The results indicate that in the case of non-zero mean stress non-Gaussian loading histories the use of spectral method with the correction factor can be applied with the success. Calculations of fatigue lifetime with the use of the Gerber compensation model allow to obtain satisfied results and take into account the impact of compression, when the tests are proceeded with a large influence of negative mean stress value. Science Centre (Decision No. 2013/09/N/ST8/04332). 
